Gender and Age of Migration Differences in Mortality among Older Mexican Americans by Reyes, Adriana M. & Garcia, Marc A.
University of Nebraska - Lincoln
DigitalCommons@University of Nebraska - Lincoln
Sociology Department, Faculty Publications Sociology, Department of
2019
Gender and Age of Migration Differences in




University of Nebraska - Lincoln, marcagarcia@unl.edu
Follow this and additional works at: https://digitalcommons.unl.edu/sociologyfacpub
Part of the Family, Life Course, and Society Commons, and the Social Psychology and
Interaction Commons
This Article is brought to you for free and open access by the Sociology, Department of at DigitalCommons@University of Nebraska - Lincoln. It has
been accepted for inclusion in Sociology Department, Faculty Publications by an authorized administrator of DigitalCommons@University of
Nebraska - Lincoln.
Reyes, Adriana M. and Garcia, Marc A., "Gender and Age of Migration Differences in Mortality among Older Mexican Americans"
(2019). Sociology Department, Faculty Publications. 637.
https://digitalcommons.unl.edu/sociologyfacpub/637
1
Gender and Age of Migration Differences 
in Mortality among Older Mexican 
Americans 
Adriana M. Reyes, Ph.D.* 
Cornell University 
Policy Analysis and Management 
3301F MVR Hall 
Ithaca, NY 14853 
a.reyes@cornell.edu 
* Corresponding Author 
Marc A. Garcia, Ph.D. 
University of Nebraska–Lincoln 
Sociology & Institute of Ethnic Studies 
704 Oldfather Hall 
Lincoln, NE 68588-0324 
marcagarcia@unl.edu 
Abstract 
Objectives: Using a gendered life course perspective, we examine whether the rela-
tionship between age of migration and mortality is moderated by gender among 
a cohort of older Mexican-Americans. 
Methods: Data from the Hispanic Established Populations for the Epidemiological 
Study of the Elderly and recently matched mortality data are used to estimate 
Cox proportional hazard models. 
Results: Our findings indicate the relationship between age of migration and mor-
tality is moderated by gender suggesting a more nuanced perspective of the im-
migrant mortality paradox. Among men, midlife migrants exhibit an 18 percent 
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lower risk of mortality compared to their U.S.-born co-ethnics, possibly due to im-
migrant selectivity at the time of migration. Conversely, late-life migrant women 
exhibit a 17 percent lower risk of mortality relative to U.S.-born women, attrib-
uted in part to socio-cultural characteristics that influence lifestyle risk factors 
across the life course. 
Discussion: Selection mechanisms and acculturation processes associated with the 
immigrant experience are contingent on both age and gender suggesting the util-
ity of an integrated life course approach to contextualize the mortality profiles of 
older immigrants. These findings demonstrate the heterogeneity among immi-
grants and highlight the need to understand gender differences in the migration 
process when assessing the immigrant mortality paradox. 
Keywords: Mortality; Gender; Migration; Life course analysis
Introduction 
Life course theory suggests early life experiences set individuals on 
specific trajectories over time with implications across multiple do-
mains including health (Dannefer, 2003; Elder Jr, Johnson, & Crosnoe, 
2003). Research linking early life experiences to late-life health and 
mortality are plentiful (Hayward & Gorman, 2004; Riosmena, Wong, 
& Palloni, 2013; Willson & Shuey, 2016). A pivotal life course transi-
tion for the foreign-born is migration to a new country (Treas & Gu-
bernskaya, 2016). The migration process is both in itself a stressful 
event and shapes future opportunities available to immigrants which 
may produce a variety of health outcomes (Ferraro, Kemp, & Williams, 
2017; Jasso, 2003; Treas & Mazumbdar, 2002). 
Two important factors in the migration process that differentiate 
the immigrant experience in the U.S. are: age of migration and gender. 
Age of migration is an important factor to consider for understand-
ing immigrant health trajectories across the life course, in part be-
cause age of migration shapes immigrants’ exposure to a new culture, 
health behaviors, and economic incorporation (Burr, Gerst, Kwan, & 
Mutchler, 2008; Jasso, 2003). For instance, opportunities to adapt and 
incorporate into U.S. mainstream institutions are greater for individ-
uals migrating at younger ages than at older ages (Rumbaut, 2004). 
Increased duration in the U.S. among early-life migrants translates to 
more opportunities to accumulate wealth through educational and oc-
cupational incorporation, which may be protective of late life health 
(Angel, Buckley, & Sakamoto, 2001; Treas, 2015). Conversely, indi-
viduals who migrate in midlife and old age have less time to adapt 
to American culture and fewer opportunities to build wealth through 
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labor market participation. These important age-graded distinctions 
in age of migration have led to a growing body of research on how 
immigrant health may vary by age of migration across the life course 
(Ferraro et al., 2017; Treas & Gubernskaya, 2016).
Similarly, mounting evidence suggests the process of migration and 
its implications for health outcomes across the life course varies by 
gender (Garcia & Reyes, 2018; Monserud & Markides, 2018). For in-
stance, research on migration from Mexico finds men and women 
migrate for different reasons and have unique migration experiences 
(Donato, 2010; Massey, Fischer, & Capoferro, 2006). Among migrants 
from Mexico to the U.S. during the 20th century, men are more likely 
to migrate for occupational opportunities, whereas women are more 
likely to migrate to follow their husbands or for family reunifica-
tion at older ages (Carr & Tienda, 2013; Donato, 2010; Massey et al., 
2006). In addition, recent findings show the association between age 
of migration and several health domains including morbidity, physi-
cal functioning, cognition, disability, and mental health among older 
Mexican-Americans to vary by gender (Garcia & Reyes, 2018; Garcia, 
Valderrama-Hinds, et al., 2017; Hill, Angel, Balistreri, & Herrera, 2012; 
Monserud, 2017; Monserud & Markides, 2018). 
Furthermore, previous research has found age of migration to be 
associated with the risk of mortality in samples of Hispanic immi-
grants that combine men and women. For example, Holmes and col-
leagues (2015) document a significant mortality advantage among 
a national sample of foreign-born Hispanics (inclusive of Mexican, 
Puerto Rican, Cuban, and “other” Hispanics) arriving at ages 25 and 
older compared to U.S.-born Hispanics (Holmes, Driscoll, & Heron, 
2015). Conversely, regional studies specific to older Mexican-Ameri-
cans have documented a lower risk of all-cause mortality among late-
life (age 50 and older) migrants relative to their U.S.-born co-ethnics 
in the Southwest U.S. (Angel, Angel, Díaz Venegas, & Bonazzo, 2010) 
and an increased risk of cardiovascular mortality among early-life 
migrants (under age 20) compared to Mexicans who migrate at older 
ages in the Sacramento Metropolitan Area (Colón-López, Haan, Aiello, 
& Ghosh, 2009). Overall, these findings suggest the immigrant mor-
tality advantage is stronger among adult migrants than those who mi-
grate as children or during adolescence. Although these studies high-
light heterogeneous mortality profiles among Hispanic immigrants, 
they do not explicitly test for gender differences thus downplaying 
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potential age of migration differences between men and women that 
may shape mortality outcomes among foreign-born Hispanics. Con-
sequently, this study incorporates a gendered life course perspective 
to assess whether the association between mortality and age of mi-
gration varies by gender among a cohort of Mexican-Americans age 
65 and older. Given Hispanic women on average live longer than His-
panic men (Arias, Heron, & Xu, 2017) and differential motivations 
for migration (Donato, 2010; Massey et al., 2006), we expect gen-
der to be an important factor moderating the relationship between 




Research shows Hispanics (particularly immigrants) residing in the 
United States have comparable or longer life expectancies at birth and 
age 65 than non-Hispanic Whites despite lower socioeconomic sta-
tus (Garcia, Garcia, Chiu, Raji, & Markides, 2018; Lariscy, Hummer, 
& Hayward, 2015; Markides & Rote, 2015). In 2014, life expectancy at 
age 65 was 19.7 years for Hispanic men and 22.8 years for Hispanic 
women compared to 18.0 years for non-Hispanic White men and 20.6 
years for non-Hispanic White women (Arias et al., 2017). This His-
panic mortality advantage vis-à-vis non-Hispanics Whites is strongest 
at older ages and among the foreign-born (Fenelon, Chinn, & Ander-
son, 2017). 
Three explanations have been posited for the immigrant mortality 
advantage: (1) immigrants are more robust than individuals who do 
not migrate from their country of origin and individuals in the receiv-
ing country, resulting in positive health selection that leads to a mor-
tality advantage (Bostean, 2013; Riosmena et al., 2013); (2) strong so-
cial ties and positive health behaviors (i.e. lower levels of smoking/
drinking and healthier diet) related to societal norms in their country 
of origin compared to societal norms in the U.S. may “buffer” against 
the deleterious effects of socioeconomic disadvantage and contrib-
ute to lower mortality among immigrants (Antecol & Bedard, 2006; 
Markides & Eschbach, 2005); and (3) lastly data quality issues may 
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contribute to an immigrant mortality advantage when immigrants are 
misclassified or unmatched on death records and when return migra-
tion (i.e. the salmon-bias effect) is not captured in vital records (Pal-
loni & Arias, 2004). 
Heterogeneity in the Immigrant Health Paradox 
A preponderance of evidence suggests heterogeneity in health and 
mortality outcomes among immigrants are related to complex migra-
tory and acculturative processes. However, longevity advantages from 
health selection and disadvantages through negative acculturation (the 
adoption of poor diets and health habits with increased duration) may 
not apply uniformly to all immigrants, as these are individual-level 
processes that likely vary by gender. Indeed, life course theory sug-
gests that the timing of events in biological time may set individuals 
on different paths (Elder Jr et al., 2003; Treas & Gubernskaya, 2016). 
Thus, differential migratory experiences by biological age and gender 
may contribute to complex gendered patterns in mortality outcomes 
as variation in socioeconomic incorporation and amount of accultur-
ation (positive or negative) between immigrant men and women may 
reflect individual characteristics of health selection and socio-cultural 
retention (Angel et al., 2010; Fenelon et al., 2017). 
For example, immigrants who arrive in adolescence or as children 
are able to adapt more easily into the host society and may have simi-
lar health and mortality experiences as their U.S.- born co-ethnics (An-
gel et al., 2010; Garcia & Reyes, 2018; Holmes et al., 2015). While this 
can provide economic advantages, which may be protective of health 
in later life (Angel et al., 2001; Gubernskaya, Bean, & Van Hook, 2013), 
it may also imply the adoption of worse health behaviors including 
poorer diet, sedentary lifestyle, and increased smoking/drinking (An-
tecol & Bedard, 2006; Riosmena et al., 2013). In addition, children have 
little autonomy regarding the migration process; thus gender is un-
likely to be a determinant of health selection among early life migrants. 
Conversely, men who migrate in midlife are often the active deci-
sion makers in the migration process and migrate for occupational 
and economic opportunities rather than family reunification purposes 
(Gubernskaya et al., 2013). Given these motives, midlife immigrants 
are more likely to be positively selected on individual health charac-
teristics that are protective of mortality than youth who migrate with 
R e y e s  &  G a r c i a  i n  T h e  Jo u r na l s  o f  G e r o n t o l o gy :  S e r i e s  B  ( 2 0 1 9 )       6
parents or older adults who migrate to join families (Carr & Tienda, 
2013; Gubernskaya, 2015). In general, both midlife migrant men and 
women exhibit healthier outcomes at younger ages than U.S.-born 
men and women (respectively), though this advantage is larger among 
men (Garcia & Reyes, 2018; Hill et al., 2012). However, the ability of 
midlife migrant men and women to retain these health advantages 
varies across health outcomes. Midlife male migrants from Mexico 
have slower cognitive decline yet exhibit a faster decline in self-rated 
health, chronic conditions, and physical functioning compared to their 
U.S.-born co-ethnics; whereas midlife female migrants exhibit no ad-
vantages in their health trajectories in late life (Garcia & Reyes, 2018; 
Gubernskaya, 2015; Hill et al., 2012; Monserud, 2017). 
Late-life migrants from Mexico are more dependent on their family 
than individuals who migrated at earlier ages and have limited health 
care resources, which may lead to negative health outcomes due to 
late detection, and poor treatment of diseases in old age (Burr et al., 
2008; Treas & Mazumbdar, 2002). While individual characteristics 
among older immigrants may play less of a selective role in the mi-
gration process, these migrants are more likely to retain (gendered) 
social and cultural characteristics that influence positive health be-
haviors longer than immigrants who migrate early in the life course 
as they experience less exposure to U.S. society (Kimbro, 2009). More 
favorable health behaviors combined with stronger family ties among 
late-life migrants may lead to a “cultural buffering” that is protective 
of mortality. 
In sum, previous research has found that midlife migrants tend 
to have better health outcomes than individuals born in the U.S. as 
well as those arriving in early- or late-life (Garcia & Reyes, 2018; 
Gubernskaya, 2015). Furthermore, immigrant men from Mexico re-
tain a health advantage longer than immigrant women across several 
health domains including: self-rated health (Gubernskaya, 2015; Read 
& Reynolds, 2012), disability (Garcia & Reyes, 2018; Monserud, 2017), 
obesity (Antecol & Bedard, 2006), and cognition (Hill et al., 2012). 
Two explanations are posited for the observed gender differences: 
First, women are less autonomous in the migration process (Carr & 
Tienda, 2013; Treas, 2015), and thus may be less select on individual 
health characteristics than men upon initial migration and may also 
experience faster declines in health since arrival (Eschbach, Al-Snih, 
Markides, & Goodwin, 2007; Markides & Rote, 2015). Second, women 
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are more likely to view processes related to migration and accultura-
tion as stressful (Donato, 2010), which may negatively impact health 
and well-being across the life course. Building on prior research we 
examine the relationship between age of migration and mortality to 
test whether this association varies by gender. 
Hypotheses 
Age of migration can be useful for understanding mortality in old age 
by approximating individual-level characteristics related to motiva-
tions for migration and lifetime exposure to social and cultural envi-
ronments in both sending and receiving countries. Recent research in 
life course theory and immigrant health leads us to develop the fol-
lowing hypotheses based on age of migration, gender, and mortality. 
H1: We hypothesize that age of migration is significantly associated 
with mortality due to positive health selection among midlife mi-
grants and lower acculturation among late-life migrants. Specifi-
cally, we posit individual characteristics related to health selectiv-
ity will be stronger for midlife migrants from Mexico and reflected 
in lower levels of mortality compared to U.S.-born Mexican-Amer-
icans. We also predict late-life migrants will have a lower risk for 
mortality than their U.S.-born co-ethnics as they are more likely 
to retain social and cultural characteristics associated with posi-
tive health behaviors due to less exposure to negative health be-
haviors associated with U.S. culture. 
H2: Given the migration process varies by gender, we expect health 
selection and cultural buffering to operate differently for men than 
women. Thus, we hypothesize the association between age of mi-
gration and mortality will be moderated by gender. Specifically, 
we posit the observed health selection among midlife migrants 
will be more pronounced among men given they are more likely 
to migrate for occupational and economic opportunities. In addi-
tion, we hypothesize late-life migrant women will have a lower 
risk for mortality compared to U.S.-born women as research sug-
gests older foreign-born women are more likely than men to re-
tain protective health behaviors due to socio-cultural norms from 
their country of origin.
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Data and Methods 
Data 
This study analyzes data from the Hispanic Established Populations 
for the Epidemiological Study of the Elderly (H-EPESE). The H-
EPESE is a longitudinal panel of older Mexican-Americans who re-
side in five Southwestern states: Arizona, California, Colorado, New 
Mexico, and Texas (Markides, Rudkin, Angel, & Espino, 1997). The 
survey utilized a multistage area probability sampling design that 
ensured a sample generalizable to approximately 500,000 Mexican-
Americans aged 65 and older living in the Southwest. Details on sam-
pling procedures have been described in detail elsewhere (Eschbach, 
Ostir, Patel, Markides, & Goodwin, 2004). Eligible respondents were 
identified based on self-identification as Mexican, Mexican-Ameri-
can, Chicano or Hispano, reported birthplace (Mexico or the U.S.), 
and a review of ethnic background of a respondent’s parents and 
grandparents. Respondents were interviewed up to 8 times between 
1993 and 2013. The first wave was collected in 1993-1994, with seven 
subsequent waves of data collected in 1995-1996, 1998-1999, 2000-
2001, 2004-2005, 2006-2007, 2010-2011, and 2012-2013. In 2004-
05 a supplemental cohort was added to increase sample size. Reten-
tion through wave 8 was 88%1. 
Item nonresponse reduced the sample by approximately 15 percent, 
with missing data on obesity (n=307) and age of migration (n=91) 
accounting for the largest share. To address missing data we employ 
multiple imputation by chained equations using Stata’s mi commands 
(Royston, 2005). To utilize auxiliary variables from across the length 
of the survey and reduce bias in our imputation estimates we im-
puted the data in person-record format and include the Nelson-Aalen 
estimate of the cumulative hazard to survival time (White & Royston, 
2009; Young & Johnson, 2015). Findings are based on combined re-
sults from 20 imputed data sets. Key findings were similar using im-
puted and unimputed data. 
1 Retention rate reported is inclusive of active interviews, known deceased, and refusals. The 
remaining participants are passively followed up for mortality through vital statistics. 
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Variables 
Data on date of death are collected during the survey from proxy re-
spondents who are generally surviving family and from administra-
tive matching using the National Death Index (NDI). Respondents are 
matched to NDI records using social security numbers and other iden-
tifying information. As of December 31, 2016, 3,198 deaths had been 
identified, comprising approximately 76 percent of the sample. Since 
most of the sample has died by the latest match, this makes hazard 
models of mortality well suited. The 754 respondents who were not 
matched to the NDI records are presumed to still be alive. 
Our main covariate of interest is age of migration to the U.S. We 
combine age of migration with nativity, using U.S.-born respondents 
as the reference category. Following previous research conducted with 
the H-EPESE, we categorize the foreign-born by life course stage at 
migration with respondents who migrated between ages 0-19 as early-
life migrants, 20-49 as midlife migrants, and age 50 and older as late-
life migrants (Angel et al., 2010; Hill et al., 2012). 
We also include a set of sociodemographic, behavior risk factors, 
and chronic health conditions as controls to account for potential con-
founding mechanisms which may be associated with our two vari-
ables of interest: age of migration and mortality. Given the robust 
relationship between socioeconomic status (SES) and mortality we 
include two controls for SES: education and financial strain. Years of 
education is a continuous measure of formal schooling which serves 
as a proxy for lifelong SES. Financial strain controls for current finan-
cial problems either in meeting monthly bills or not having enough 
money at the end of the month. Following previous research, we in-
clude marital status and living arrangements to control for demo-
graphic and social factors found to be associated with Hispanic mor-
tality (Angel et al., 2010; Colón-López et al., 2009; Fenelon et al., 
2017). Marital status indicates if respondents were married at first 
observation. Living arrangements is coded to indicate those who live 
alone at first observation. 
Previous research has found gender differences in the level of ac-
culturation and adoption of negative health behaviors among immi-
grants (Antecol & Bedard, 2006; Fenelon, 2013). To determine whether 
gender and mortality were independent of these factors we include 
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controls for interview language and health behaviors as proxy mea-
sures for level of acculturation among the foreign-born. Linguistic ac-
culturation is coded 1 for those who take the survey in English. Ac-
culturation and the adoption of negative health behaviors controls 
are: obesity, smoking, and drinking. Obesity is measured using self-
reported body weight and height to calculate body mass index (BMI). 
Those with a BMI greater than 30 are considered obese. Ever smoke, 
is coded as 1 if respondent ever reports having smoked. Ever drink, is 
coded as 1 if respondent reports ever having been an alcohol drinker. 
Finally, we include a baseline measure of morbidity by controlling for 
a number of chronic conditions known to be associated with mortal-
ity to account for any potential confounding between age of migration 
and mortality (Angel et al., 2010; Holmes et al., 2015). The six self-re-
ported chronic conditions are: heart disease, stroke, cancer, high blood 
pressure, arthritis, and diabetes. For each condition, those reporting 
yes or suspect/possible diagnosis by a medical professional are coded 
as having that condition. We also include two additional controls in 
all models: 10-year birth cohort and proxy respondent. 
Analysis
We estimate Cox proportional hazards models to assess age-specific 
mortality differences by age of migration (Cox, 1972). The time vari-
able used in the model is age, an adjustment for age at first interview 
is included to control for age at entry into the risk set. Individuals 
alive on December 31, 2016 are censored and presumed to be alive. We 
use Wald tests to assess the significance of covariates. Given the pre-
cision of mortality data very few ties are observed. To deal with tied 
event times we use the Efron method of handling ties. 
We begin with a set of stepwise models estimated on the full sam-
ple to test our first hypothesis that age of migration is associated with 
mortality among older Mexican Americans. To test our second hypoth-
esis that gender moderates the relationship between age of migration 
and mortality among older Mexican Americans, we include an interac-
tion between age of migration and gender (Model 2). Next, we strat-
ify our models by gender to simplify model interpretation given previ-
ously noted differences in the risk of mortality among older Mexican 
Americans (Fenelon et al., 2017; Lariscy et al., 2015) and gendered 
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differences in the migration process among Mexican migrants (Donato, 
2010; Massey et al., 2006). This model assumes that hazard rates are 
proportional by age. Supplemental analyses (available upon request) in-
dicate that in our final stratified models all covariates meet proportion-
ality assumption. Supplemental analyses tested the addition of controls 
for social support and health characteristics, however the inclusion of 
these controls did not change our main results (available upon request). 
Results 
Table 1 reports the mean or proportion for covariates stratified by 
age of migration and gender. U.S.-born men and women are the most 
educated in the sample, whereas individuals who migrated at older 
ages are the least educated. Financial strain was higher among late-
life migrants compared to U.S.-born Mexican-Americans, regardless of 
gender. Men in the sample are more likely to be married and not live 
alone compared to women. Women were more likely to be obese, but 
less likely to report drinking and smoking than men. Smoking rates 
are similar by age of migration for men and women. Among women, 
midlife and late-life migrants have the largest proportion of respon-
dents alive in 2016. Conversely, midlife migrant men have the largest 
share still living as of 2016. 
Mortality 
We begin by estimating mortality hazards for the full sample to ex-
amine the association between age of migration and mortality (Table 
2). Migrating in midlife and late-life is associated with a significantly 
lower risk (17% and 14%, respectively) of mortality among the for-
eign-born relative to their U.S.-born counterparts (Model 1). In addi-
tion, men have a 27% higher risk of mortality than women. In the next 
model, we include a set of interaction terms to test our second hypoth-
esis, that gender moderates the association between age of migration 
and mortality (Model 2). Our results indicate the association between 
age of migration and mortality varies for immigrant men and women. 
Among men, migrating in midlife is associated with lower mortality 
relative to U.S.-born men. In contrast, midlife migrant women do not 
significantly differ in mortality profiles from U.S.-born women. 
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Controlling for socioeconomic and demographic characteristics 
does not change the association between age of migration and mor-
tality (Model 3). Controlling for health behaviors and interview lan-
guage related to acculturation, midlife migrants continue to exhibit a 
lower mortality than their U.S.-born counterparts; whereas late-life 
migrants no longer exhibit a mortality advantage (Model 4). Control-
ling for number of chronic conditions does not change the association 
between age of migration and mortality (Model 5). Taken together, our 
results suggest complex patterns in the hazard of mortality by age of 
migration and gender. Therefore, we estimate models separately by 
gender for ease of interpretation and to better contextualize the mor-
tality experiences of immigrant men and women. 
Table 3 presents mortality hazard ratios from models stratified by 
gender. We start by estimating the association between age of migra-
tion and mortality among women (Panel A). Late-life migration among 
women is associated with a 17% decrease in the risk of mortality rel-
ative to U.S.-born women (Model 1). Net of controls for social and de-
mographic factors, late-life migrant women continue to exhibit a mor-
tality advantage over their U.S.-born co-ethnics (Models 2 and 3). In 
Model 4, we include a control for baseline health. Although late-life 
migrant women continue to exhibit significantly lower mortality than 
U.S.-born women, their mortality does not significantly differ from 
early-life or midlife migrant women. 
Next, we estimate the association between age of migration and 
mortality for men (Panel B). We find midlife migration among men is 
associated with a 26% lower risk of mortality compared to U.S.-born 
respondents (Model 1). In addition, our results indicate that among 
the foreign-born, migrating in midlife is associated with significantly 
lower mortality than those migrating in early-life or late-life. The as-
sociation between age of migration and mortality remains net of con-
trols for socioeconomic and demographic characteristics (Model 2). 
Controlling for differences in health behaviors and language of inter-
view decreases the mortality advantage associated with migrating in 
midlife from a 25% to 19% lower risk of mortality (Model 3). Con-
trolling for baseline health does not change the mortality advantage 
associated with midlife migration for men relative to their U.S.-born 
counterparts or early-life migrants; however significant differences 
between late-life migrant men are no longer evident (Model 4). 
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Results from our stratified models indicate the mortality advantage 
observed among midlife migrants in the combined sample is largely 
driven by men, whereas the mortality advantage among late-life mi-
grants in the combined sample is largely driven by women. To il-
lustrate gender differences in mortality by age of migration we plot 
smoothed hazard rates for men and women controlling for sociode-
mographic characteristics and health behaviors (Figure 1). U.S.-born 
respondents exhibit the highest mortality hazards among women, 
though for men they are not significantly different from early-life 
and late-life migrants. However, important gender differences by age 
of migration are evident in the hazard of mortality. Among women, 
late-life migrants have the lowest mortality, followed by early-life 
and midlife migrants. In contrast, midlife migrant men exhibit the 
lowest mortality. While foreign-born migrants exhibit lower mor-
tality compared to U.S.-born respondents; age of migration confers 
Figure 1. Mortality Hazards by Gender and Age of Migration Plotted from Stratified 
Cox models presented in Table 3, Model 4.
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different mortality benefits to men and women. Comparing the haz-
ards by gender, men’s hazards of mortality for all groups are higher 
and steeper compared to the mortality hazards of women, reflecting 
shorter life expectancies on average for men regardless of nativity or 
age of migration. 
Discussion 
In this study we used a gendered life course perspective to assess 
whether the association between age of migration and mortality is 
moderated by gender. Research combining mortality profiles of men 
and women in a singular group can obscure complex gender patterns 
related to individual-level characteristics and socio-cultural factors 
that influence the risk of mortality. We contribute to the growing body 
of research investigating the immigrant health paradox by examining 
the association between age of migration and mortality among Mexi-
can-Americans and documenting how age of migration interacts with 
gender in unique ways to affect mortality. Recently matched mortality 
data through 2016 allows us to examine a longer follow up period for 
death than previous studies. This provides us a large enough sample 
to contextualize the heterogeneous mortality profiles of older Mexi-
can-American men and women. 
Consistent with previous research, we find support for our first hy-
pothesis stating age of migration is associated with mortality among 
older Mexican-Americans (Angel et al., 2010; Colón-López et al., 
2009). Our results show immigrants who arrived in midlife and to 
some extent late-life have a significantly lower risk of mortality com-
pared to their U.S.-born co-ethnics reflecting similar patterns observed 
among a national sample of Hispanics 25 years and older (Holmes et 
al., 2015). However, this advantage does not extend to early-life mi-
grants and is no longer significant for late-life migrants once we con-
trolled for health behaviors related to acculturation. Building on prior 
studies (Angel et al., 2010; Colón-López et al., 2009; Holmes et al., 
2015), we find the association between age of migration and mortal-
ity is moderated by gender indicating selection mechanisms and accul-
turation processes operate differently for immigrant men and women. 
Specifically, we document mortality advantages among midlife mi-
grant men and late-life migrant women relative to U.S.-born men and 
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women, supporting our second hypothesis. 
Previous studies have documented inconsistent age of migration 
findings, with either midlife and/or late life migrants exhibiting a 
mortality advantage (Angel et al., 2010; Colón-López et al., 2009; 
Holmes et al., 2015). Our results may differ from prior research due 
to differences in data sources and length of follow-up for mortal-
ity data (23 years for current analysis vs. 13 years for Angel and col-
leagues) that allows the inclusion of an additional 900 deaths. In ad-
dition, evidence of a disadvantage in CVD mortality among early-life 
migrants in Sacramento was based over a shorter follow-up (8 years) 
and included a significantly smaller sample (n=789) than the current 
study. More importantly, these studies did not account for gender dif-
ferences in the association between age of migration and mortality. 
Studies that do not account for gender differences in the effects of 
age of migration obscure the heterogeneity between male and female 
midlife migrants. Our results demonstrate that pooling estimates for 
men and women downwardly biases the size of the mortality advan-
tage for midlife males. Specifically, we document that the mortality 
advantage among midlife migrants observed in the pooled estimate 
increases from 17% to 26% for males in stratified models and is not 
significant for females. 
The mortality advantage among midlife migrants was observed for 
men relative to their U.S.-born co-ethnics, but not for women, which 
may reflect patterns of selective migration exclusive to men. These mi-
grant men came during their prime working ages in search of occupa-
tional and economic opportunities in physically demanding jobs (Gar-
cia & Reyes, 2018). Consistent with prior studies, we find men who 
migrated as children have similar mortality profiles as their U.S.-born 
co-ethnics (Angel et al., 2010; Holmes et al., 2015). These findings cor-
roborate previous research documenting health advantages among 
midlife migrant men in disability, functional limitations, and cogni-
tive functioning (Garcia & Reyes, 2018; Garcia, Valderrama-Hinds, et 
al., 2017; Hill et al., 2012; Monserud, 2017). 
Among women, late-life migrants exhibited a significantly lower 
risk of mortality relative to U.S.-born Mexican-Americans, which did 
not extend to men. The magnitude of this mortality advantage remains 
with the inclusion of socioeconomic controls. Lower mortality among 
late-life migrant women may be attributed in part to socio-cultural 
characteristics from their country of origin that influence lifestyle risk 
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factors across the life course. Shorter lifetime exposure to negative 
health behaviors associated with U.S. culture may contribute to late-
life migrant women retaining healthy behaviors that influence survival 
selection processes. Previous research conducted with the H-EPESE 
suggests lower mortality among immigrant women may be attrib-
uted to greater social support in communities with large populations 
of co-ethnics (Eschbach et al., 2004). Despite the large mortality ad-
vantage of late-life migrant women, this advantage does not extend to 
other health domains. Research shows late-life migrant women spend 
a larger proportion of their late life years with functional limitations, 
and cognitive impairment compared to U.S.-born Mexican-Americans 
(Garcia, Saenz, et al., 2017; Garcia, Valderrama-Hinds, et al., 2017). 
Although previous research has attributed lower mortality among 
older foreign-born Mexicans to low rates of smoking compared to their 
U.S.-born co-ethnics (Fenelon, 2013; Lariscy et al., 2015), we find the 
association between smoking and higher mortality did not change the 
magnitude of the association between age of migration with mortal-
ity. Our findings are consistent with research that has found smok-
ing does not explain differences in mortality by duration in the U.S. 
among Hispanics (Riosmena, Everett, Rogers, & Dennis, 2015). Though 
we control for other aspects of health behaviors (obesity and alcohol 
consumption), there may be unmeasured socio-cultural factors that 
contribute to mortality advantages among late-life women. 
This study has some limitations. First, we are unable to account for 
legal status or citizenship. Migrants with documentation, particularly 
those who have naturalized have better access to public resources and 
opportunities that likely accumulate and lead to better health over 
the life course (Gubernskaya et al., 2013). Second, we are only tap-
ping into stable or relatively current measures of socioeconomic sta-
tus at the end of the life course. Precarious socioeconomic status and 
legal status vulnerability during the life course of migrants may have 
long term health impacts (Hayward & Gorman, 2004). Third, similar 
to other studies of immigrant mortality, we are unable to capture any 
deaths for individuals who return to Mexico. Previous studies have 
found relatively low rates of return migration (salmon bias) among 
foreign-born Mexican-Americans does not explain the lower mortal-
ity observed among migrants (Riosmena et al., 2015). Fourth, we are 
unable to capture other elements of the migration process that may be 
relevant to health including racial discrimination and stress (Cano et 
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al., 2016; Lopez et al., 2017; Vargas, Sanchez, & Juárez, 2017). Finally, 
our results are based on a population-based sample of Mexican-Amer-
icans 65 years and older residing in the Southwestern U.S. and thus 
may not be generalizable to younger generations of Mexican-Ameri-
cans or to those living outside the Southwest, for instance those liv-
ing in new immigrant destinations. 
Despite these limitations, this study makes an important contribu-
tion to existing research on immigrant mortality. Using a gendered 
life course perspective, we demonstrate how different migration expe-
riences may be associated with late-life mortality for older migrants. 
Understanding mortality patterns among Mexican migrants in the 
Southwest has important implications for families, caregivers, and 
governmental agencies. Given, the advantage in mortality observed 
among late-life migrant women combined with an extended period 
of serious impairment may suggest an especially important group in 
need of caregiving at the end of life. Our findings suggest understand-
ing how gender and age of migration interact to influence mortality 
can be informative in the development of targeted interventions aimed 
at vulnerable populations. While we highlight the heterogeneity in all-
cause mortality by gender and age of migration, future work investi-
gating specific causes of death may help identify some of the mecha-
nisms linking gender and age of migration with mortality.
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